Chronic obstructive pulmonary disease (COPD) is one of the causes of cor pulmonale. Cor pulmonale patients with pulmonary hypertension have a significant lower survival rate than patients without. However, there is no conclusive treatment options in cor pulmonale and pulmonary hypertension associated with COPD until now. We report a patient with cor pulmonale and pulmonary hypertension associated with severe form of COPD and tuberculous destroyed lung who achieved marked clinical, functional and echocardiographic hemodynamic improvements with inhaled iloprost for six months.
Introduction
New molecular targeted drugs have rarely been used in cor pulmonale and there is no large randomized study evaluating the efficacy of inhaled iloprost in cor pulmonale and pulmonary hypertension associated with chronic obstructive pulmonary disease (COPD).
Case
A 51-year-old female patient with tuberculous destroyed lung was admitted to pulmonology department. The patient had been diagnosed COPD due to tuberculous destroyed lung for 10 years and she complained worsening dyspnea for several months. Her WHO/NYHA functional class was IV and 6-min walk test distance showed as 105 m. There was no evidence of other conditions associated with pulmonary hypertension. Chest radiography and a computed tomography revealed severely reduced volume of left lung due to tuberculous destroyed lung and bronchiectatic, emphysematous changes of right lung without evidence of pulmonary embolism (Fig. 1) . Transthoracic echocardiography revealed massive right ventricular and right atrial enlargement with moderate pulmonary hypertension, showing systolic pulmonary arterial pressure as 64 mmHg using the simplified Bernoulli formula and grade III of tricuspid regurgitation. Right ventricular hypertrophy was not shown. Left ventricular ejection fraction was normal but showed marked D-shaped left ventricle. Echocardiographic findings were compatible with cor pulmonale (Fig.  2) . Pulmonary function studies demonstrated very severe airway obstruction with FEV1/FVC of 61% and FEV1 of 0.48 L (21% of predicted), and severely reduced diffusing capacity of the lung for carbon monoxide at 6.5 mL/mmHg/min (40% of predicted). Arterial blood gas analysis on room air revealed pH 7.4; PaCO2, 50 mmHg; and PaO2, 45 mmHg with O2 saturation of 81%.
She was on conventional medical therapy with bronchodilator, digoxin and oxygen therapy continuously for more than six months but symptoms and echographic hemodynamics did not improve. Therefore, inhaled iloprost was started and increased to a maintenance dose of 10 µg four times per day. She tolerated iloprost well without complications. Chronic obstructive pulmonary disease (COPD) is one of the causes of cor pulmonale. Cor pulmonale patients with pulmonary hypertension have a significant lower survival rate than patients without. However, there is no conclusive treatment options in cor pulmonale and pulmonary hypertension associated with COPD until now. We report a patient with cor pulmonale and pulmonary hypertension associated with severe form of COPD and tuberculous destroyed lung who achieved marked clinical, functional and echocardiographic hemodynamic improvements with inhaled iloprost for six months.
months from starting iloprost, the patient reported less breathlessness and her WHO/NYHA functional class improved to III. And her 6-min walk test distance improved to 264 m. Follow-up echocardiography showed improvement in hemodynamic variables; right ventricular and right atrial dimensions were decreased, systolic pulmonary arterial pressure was decreased as 45 mmHg, the degree of tricuspid regurgitation was decreased as only trivial and slight D-shaped left ventricle (Fig. 2) .
Discussion
Advanced lung disease can result pulmonary hypertension and potential progression to cor pulmonale and right heart failure. Pulmonary hypertension is an important complication of COPD and a prognostic factor of survival. COPD patients with pulmonary hypertension have significant worse 5-year survival rate (36%) compared with COPD patients without pulmonary hypertension (62%).
1) Management of cor pulmonale with pulmonary hypertension associated includes treating the underlying lung disease, providing supplemental oxygen and treating the right heart failure. Long-term supplemental oxygen and optimal bronchodilator therapy are the primary therapies for pulmonary hypertension associated with COPD, however, they have limitations in patients with cor pulmonale and pulmonary hypertension due to tuberculous destroyed lung. Our patient worsened despite continuous oxygen and proper bronchodilator therapy. Pulmonary arterial hypertension-specific molecular targeted therapies include prostanoids, endothelin receptor antagonists, and phosphodiesterase-5 inhibitors but there are limited studies evaluating the efficacies of these drugs in COPD, particularly cor pulmonale and pulmonary hypertension associated with severe form of COPD patients who are refractory to conventional medical therapy.
There are several studies showing the efficacy of inhaled iloprost in different categories of pulmonary hypertension pa- 2) However, conflicting long-term clinical efficacy as the first line vasodilator monotherapy in idiopathic pulmonary arterial hypertension patients was reported. In this study, overall survival at 5 years was 49% (95% confidence interval; 33--65), event free survival (defined as death, transplantation or switch to other drug) at 5 years was only 13% and only 5% continued iloprost at five year. This study concluded only a minority of patients could be stabilized and chronic inhaled iloprost as a monotherapy has a limited role.
3) New molecular targeted drugs have rarely been used in cor pulmonale and there is only one small randomized study evaluating the efficacy of inhaled iloprost in cor pulmonale and pulmonary hypertension associated with COPD subjects. Acute effects of aerosolized iloprost in COPD related pulmonary hypertension was evaluated in small number of randomized controlled crossover study. Both low dose (10 µg) and high dose (20 µg) of iloprost failed to improve exercise capacity measured in sixminute walking distance. 4) Only one case of COPD patient who showed beneficial effect of iloprost was reported. 5) Our patient showed more severe form of COPD and had already progressed to cor pulmonale. Inhaled iloprost resulted in improvement of clinical, functional and echocardiographic hemodynamics in our patient.
The use of molecular targeted therapy in COPD patients with pulmonary hypertension is discouraged because of the potential detrimental effect on gas exchange. 6) However, inhaled iloprost has potential to act preferentially in ventilated regions of the lung and recently, it was confirmed that improves ventilation/perfusion mismatch, thereby improves gas exchange and exercise tolerance and reducing pulmonary hypertension. 7) Moreover, it has a selective vasodilator effect on pulmonary vasculature thus reducing the adverse systemic effects peculiar to epoprostenol. Its action is not limited to the relaxation of pulmonary vascular smooth muscle, but also improves the pulmonary clearance of endothelin 1 and inhibits platelet aggregation, vascular remodeling, and vascular cell proliferation and migration.
8)9)
We report a patient with cor pulmonale and pulmonary hypertension associated with severe form of COPD and tuberculous destroyed lung who achieved marked clinical, functional and hemodynamic improvements with inhaled iloprost for six months. Especially inhaled iloprost among molecular targeted therapy can be considered as an alternative treatment option in selective patients with cor pulmonale and pulmonary hypertension who are refractory to conventional medical therapy. Long term efficacy and effective proper dose of inhaled iloprost remains to be further evaluated through randomized controlled study.
